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ABSTRACT

In this period of performance, July 28, 1993 - March 28, 1995, a conference (The 1994
Conference on Advanced Earth-to- Orbit Propulsion Technology) was organized and
implemented by The University of Alabama in Huntsville and held May 15 - 17 to assemble and
disseminate the current information on the Advanced Earth-to-Orbit Propulsion Technology. The
results were assembled for publication as NASA CP 3282, Volume 1 and 2 and NASA CP-3287.

BACKGROUND

In the development of the Space Shuttle Main Engine (SSME) and the Space
Transportation Main Engine (STME) it was felt by NASA that upgrading the capabilities of this
engine concept was necessary in order to meet the challenge of the space transportation system
needs for the future. The Marshall Space Fight Center (MSFC) was given the lead role to
identify technology opportunities, develop multi-year plans and to oversee the implementation
of these plans with the assistance and involvement of the Lewis Research Center. The overall
objective of this program is the establishment of basic discipline technology necessary for an
orderly evolution of high pressure oxygen-hydrogen stage combustion rocket engines to meet
the needs of the earth-to-orbit space transportation for the next twenty-thirty years. It is
expected that the accomplishments of these objectives have contributed to the nation's space
program through providing a sound technological foundation for improvement in the technical
specialties of rotor dynamics, structural dynamics, fluid and gasdynamics, fatigue/fracture
mechanics/life, turbomachinery fluid mechanics, ignition/combustion processes, NDT/NDE
inspection method, manufacturing/producibility, materials development/evaluation, cryogenic
bearings, and instrumentation.

Since 1984 a series of conferences describing the research achievements on the NASA-
wide research and technology programs dealing with advanced oxygen/hydrogen and
oxygen/hydrocarbon earth-to-orbit propulsion has been held at Marshall Space Flight Center.
The purpose of these conferences was to provide a forum for the timely dissemination to the
propulsion community of the results emerging from this program with particular emphasis on
the transfer of information from the scientific/research to the designer.

The first conference on the oxygen/hydrogen program was held at MSFC, on June 27-29,
1984. Proceedings of that conference entitled "Advanced High Pressure O7/Hy Technology"
were published as NASA Conference Publication 2372. A copy of the Table of Contents and
participants list of this proceedings is included in Appendix I. Subsequently, NASA's separate
research and technology programs dealing with oxygen/hydrogen and oxygen/hydrocarbon
propulsion were combined into one program entitled "Advanced Earth-to-Orbit Propulsion
Technology". The second conference proceedings entitled "Advanced Earth-to- Orbit
Propulsion Technology, Volumes I and II" were published as NASA Conference Publications
2436 and 2437. A copy of the table of contents and participants list of this proceedings is
included in Appendix II. That conference was held on May 13-15, 1986. The third conference



on these subjects was held on May 10-12, 1988. The third conference proceedings entitled
"Advanced Earth-to-Orbit Propulsion Technology" were published in two volumes as NASA
Conference Publication 3012. A copy of the table of contents and participants list is included in
Appendix III. The fourth conference on these subjects was held on May 12 - 15, 1990. The
fourth conference proceedings entitled "Advanced Earth-to-Orbit Propulsion Technology -
1990" were published in three volumes as NASA Conference Publication 3092. A copy of the
table of contents and participants list is included in Appendix IV. The fifth conference on these
subjects was held on May 19-21, 1992. The fifth conference proceedings entitled "Advanced
Earth-to-Orbit Propulsion Technology 1992" were published as in two volumes as NASA
Conference Publication 3174. A copy of the table of contents and participants list is included in
Appendix V. In addition a proceedings entitled Hydrogen Effects on Materials in Propulsion
Systems was assembled and submitted to NASA/MSFC in July 1992 for publication. A copy of
the table of contents and participants list is included in Appendix VI. The sixth conference
proceedings entitled "Advanced Earth-to-Orbit Propulsion Technology” were published in two
volumes as NASA Conference Publication 3282. A copy of the table of contents and
participants list is included in Appendix VII.

The program grew significantly from 9 sessions, with 43 papers in the first conference to 22
sessions, and 1 workshop. A total of 131 papers was presented in the 22 regular sessions which
were included in the proceedings. An additional 30 presentations were made in the workshop
and are being published separately. The attendance has approximately doubled from just over
200 in 1984 to about 400 in 1994. The contents of the conference was originally organized into
ten topics and has grew to eleven topics and the 1994 coference was organized into ten topics
which include: Materials Development, Manufacturing and Inspection, Instrumentation,
Turbomachinery, Fluid and Gas Dynamics, Ignition and Combustion, Fatigue/Fracture/Life,
Bearings, Structural Dynamics, and Controls and Health Monitoring. Additionally, a
Hydrdogen Environment Embrittlement in Advanced Propulsion Systems Workshop was
conducted concurrently with the 1986 conference, during the 1988 conference a workshop on
the Status Review of Hyrodcarbon-Fuels/Copper Materials Compatibility was held and during
the 1990 conference two workshops (Hydrogen Standardization Workshop and Efficient Engine
Workshop) were conducted. The presentations at the 1986 workshop were published in the
conference proceedings, the 1988 workshop was composed of informal discussions and
manuscripts were not prepared, and the 1990 workshop presentations were published in the
conference proceedings. In 1992, three special sessions concentrating on Fluid/Struction
Interaction, Robust Turbopump, Turbomachinery Seals and two workshops entitled Propulsion
System Avionics and Hydrogen Effects on Materials in Propulsion Systems were conducted
concurrently with the conference. A workshop entitled “Aluminum Lithium Alloys for
Aerospace Applications” was held in conjunction with the conference and the proceedings are
published separately as NASA CP-3287.

The Marshall Space Flight Center Advanced Earth-to-Orbit Propulsion Technology program
i1s a long standing program. Proper interaction between industry/university and government
communities are necessary. It has been demonstrated by each of these conferences that we



were able to fill this need to provide a forum for these agencies. Specific task are included in
the next section.

SPECIFIC TASKS ACCOMPLISHED

Implementation of the program was accomplisehd by the following specific tasks:

1.

Together with the designated MSFC personnel, the P.1. coordinated the activities
involve in one Advanced Earth-to-Orbit Propulsion Technology Conference held May
17 -19, 1994,

Preliminary preparation for the conference was accomplished by updating the mailing list
used for the 1994 conference, scheduling anticipated dates with the approval of the
MSFC personnel as well as drafting a preliminary announcement for MSFC personnel
approval.

The P.I. with the approval of the designated MSFC personnel selected the members of
the technical committee for the conference.

The P.I. with the approval of the designated MSFC personnel selected scientists and
engineers to participate in the conference.

The P.1. together with the members of the technical committee selected papers for
presentation in the conference.

The P.1's office provided all the necessary logistic and technical support for the
preparation and duration of the 1994 conference.

The P.I. was responsible for assembling all the papers presented at the conference,
compling a table of contents, pagation, author index, foreword, and delivering the
assembled proceedings to MSFC for publication.

The preparation and distribution of the 1994 conference proceedings as NASA CP

3282, Volumes I and I and NASA CP-3287 constituted the final report for this effort.
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Alcoa Center, PA 15069-0001

William A. Baeslack, III
Ohio State University
190 West 19th Ave
Columbus, OH 43210

S. Don Bai

EP13
NASA/MSFC
MSFC, AL 35812

Thomas T. Bales
188A

NASA/LaRC
Hampton, VA 23665

Gene Addy
NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Raf Ahmed
ED24
NASA/MSFC
MSFC, AL 35812

C. Dale Andrews
ED 31
NASA/MSFC
MSFC, AL 35812

Dr. Mahesh M. Athavale
CFD Research Corp.
3325 Triana Blvd.
Huntsville, AL 35805

Charles Bagwell
E27

Rosemount Aerospace, Inc.

1256 Trapp Road
Eagan, MN 55121

Mark Baker
EH14
NASA/MSFC
MSFC, AL 35812

Pedro C. Bastias, Ph.D.
Vanderbilt University
P.O. Box 1592 - Station B
Nashville, TN 37205
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Mark Battison

4-7

Williams International
P.O. Box 200

Walled Lake, MI 48116

Thomas Bechiel
EP43
NASA/MSFC
MSFC, AL 35812

Theodore G. Benjamin
ED32

NASA/MSFC

MSFC, AL 35812

Randy Bickford

B/2019 , D/5120

Aerojet Propulsion Systems
P.O. Box 13222

Sacramento, CA 995853-3920

Charles M. Biondo
706-10

Pratt & Whitney

P.O. Box 109600
W.PB,, FL 33410-9600

Ron Biroscak

RAG/Barden, Aerospace & Superprecision Div.

137 Judith Dr.
P.O. Box 3199
Milford, CT 06460

Harold Blevins
PD14
NASA/MSFC
MSFC, AL 35812

Alan Bean

EP43
NASA/MSFC
MSFC, AL 35812

Robert S. Bell

A3-L330/13-3

McDonnell Douglas

5301 Bolsa Avenue
Huntington Beach, CA 92647

Biliyar N. Bhat
EH23
NASA/MSFC
MSFC, AL 35812

Timothy W. Bickmore
ISAI

P.O. Box 188825
Sacramento, CA 95818

Felix E. Bircher

Bldg. 2108

Sverdrup Technology, Inc.
Stennis Space Center, MS 39529

Charles Blankenship
DA 01
NASA/MSFC
MSFC, AL 35812

Rob Blumenthal

Aerojet

P.O. Box 13222

Sacramento, CA 995853-3920



Peter J. Bonacuse
49.7

Army Research Laboratory

NASA/LeRC
21000 Brookpark Rd
Cleveland, OH 44135

Robert Bond
MRF-HTF

IIT Research Institute
Building 4628
MSFC, AL 35812

Walter W. Brandon, Jr.

PD!3
NASA/MSFC
Bldg. 4200
MSFC, AL 35812

G. Porter Bridwell
DA 01
NASA/MSFC
MSFC, AL 35812

Gerry Brown

23-3

NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Wray Buntine

MS 269-2

RIACS
NASA/Ames R.C.

Moffet Field, CA 94035-1000

Morrison R. Burns
EB 22
NASA/MSFC
MSFC, AL 35812

Joseph Bonafede

SMC/XRV

U. S. Government

U. S. Air Force

2435 Vela Way

Suite 1613

Los Angeles AFB, CA 90245-5500

Wayne J. Bordelon, Jr.
ED 34

NASA/MSFC

MSFC, AL 35812

Minel J. Braun
Dept. of Mech. Eng.
University of Akron
Akron, OH 44325

Jerry W. Brockmeyer

MS IB33

Rockwell International, Rocketdyne Division
6633 Canoga Ave

Canoga Park, CA 91304

Brad Bullard

MP6

Sverdrup Technology, Inc. / MSFC Group
620 Discovery Drive

Huntsville, AL 35806

Wendel Burkhardt
Aerojet

P.O. Box 13222
Sacramento, CA 95813

Roger Bursey, Jr.

71591

Pratt & Whitney, GESP

P.O. Box 1090600

West Palm Beach, FL 33410-9600
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Joseph L. Butler
EB 63
NASA/MSFC
MSFC, AL 35812

Marc Carpino

Pennsylvania State University
204 Reber Building
University Park, PA 16802

Chris Chamis
NASA/LeRC
21000 Brookpark Rd.
Cleveland, OH 44135

Jack M. Chapman, II
PD13

NASA/MSFC

Bldg. 4200

MSFC, AL 35812

Po Shou Chen

ITT Research Institute
Building 4618

MSFC, AL 35812

Dr. Dara W. Childs

M.S. 3254

Texas A&M University
Turbomachinery Lab.
College Station. TX 77843

Alex Cho

Reynolds Metals Co.
P.O. Box 27003
Richmond, VA 23261

Joseph L. Butler
EB63
NASA/MSFC
MSFC, AL 35812

Martha Cash
EP34
NASA/MSFC
MSFC, AL 35812

Jung-Hua Chang

HV-EV-EA

31200

USBI Co.

6000-C Technology Dr. / P.O. Box 1900
Huntsville, AL 35807

G. Graham Chell

Division 6

Bldg 128

Southwest Research Institute
6220 Culebra Rd.

P.O. Drawer 28510

San Antonio, TX 78228-0510

Charles M. Chesser
CP11
NASA/MSFC
MSFC, AL 35812

Herb Chin

706-06

Pratt & Whitney, GESP

P.O. Box 1090600

West Palm Beach, FL 33410-9600

Alan S. Chow
EP13
NASA/MSFC
MSFC, AL 35812



Dallas Clark
ED66
NASA/MSFC
MSFC, AL 35812

Thomas Coffin

EB7

Wyle Laboratories
P.O. Box 1008
Huntsville, AL 35806

Roderick J. Copa

730-5

Honeywell, Inc.

13350 US Hwy 19 North
Clearwater, F1 34624-7290

Gary P. Corpron

Colorado Engineering Experiment Station, Inc.

54043 WCR 37
Nun. CO 80648

Richard Counts
EP33
NASA/MSFC
MSFC, AL 35812

Roy Crooks

ME/Cr

Naval Postgraduate School
669 Dyer Rd. / Rm M5
Montery, CA 93940

S. A. David

4508, 6095

Oak Ridge National Lab.
P. O. Box 2008

Oak Ridge, TN 37831

Raymond G. Clinton
EH 34
NASA/MSFC
MSFC, AL 35812

David Coote

MS # 4320

Martin Marietta Manned Space Systems
P.O. Box 29304

New Orleans, LA 70189

C. S. Cornelius
EP61
NASA/MSFC
MSFC, AL 35812

Dan J. Coughlin
EL58
NASA/MSFC
MSFC, AL 35812

George B. Cox

715-89

Pratt & Whitney

P.O. Box 109600

Palm Beach, FL 33410-9600

Craig A. Cruzen
EL58
NASA/MSFC
MSFC, AL 35812

Ken Davidian
NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135
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David P. Davidson

ROTADATA - A Micro Craft Company

11584 Goldcoast Drive

Cincinnati, Ohio 45249

Joe D. Davis
EH53
NASA/MSFC
MSFC, AL 35812

Timothy C. Dean
E.E. Dept.

Tennessee Tech Univ.
189 2nd Avenue N.
Algood. TN 38501

Henry Dennis
EP33
NASA/MSFC
MSFC, AL 35812

Florin Dimofte
LeRC/OAI

21000 Brookpark Rd.
Cleveland, OH 44135

Ravinder M. Diwan
Southern University

Mechanical Engineering Dept.
Baton Rouge, LA 70813

Michael G. Dunn
4455 Genesee St.
Calspan Corp.
P.O. Box 400
Buffalo, NY 14225

Elbert F. Davis
AEQ]
NASA/MSFC
MSFC, AL 35812

Keith E. Dayton

A3-L330+/ 13-3

McDonnell Douglas

5301 Bolsa Ave

Huntington Beach, CA 92647

Daniel P. Deluca

707-20

Pratt & Whitney

P.O. Box 109600

West Palm Beach, FL 33410-9600

Carol Dexter

EP 33
NASA/MSFC
MSFC, AL 35812

Robert DiTolla

24-5190

General Dynamics - Space Systems
P.O. Box 85990

San Diego, CA 92138

Chris C. Dobson
EP 13
NASA/MSFC
MSFC, AL 35812

Jack E. Dyer

23-5360

General Dynamics Space Systems
P.O. Box 85990

San Diego, CA 92186-5990



Eric M. Earhan
ED 14
NASA/MSFC
MSFC, AL 35812

Andy Eckel
NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

James A. Elliott
AEOl
NASA/MSFC
MSFC, AL 35812

David Elrod

RI-E!19

University of Alabama in Huntsville
UAH

Huntsville, AL 35899

Richard H. Eskridge
EP 13
NASA/MSFC
MSFC, Al 35812

G. C. Fail

ED 25
NASA/MSFC
MSFC, AL 35812

John E. Farmer
ED14
NASA/MSFC
MSFC, AL 35812

Anthony H.J. Eastland
1A34

Rocketdyne Division / Rockwell International

6633 Canoga Avenue
P.O. Box 7922
Canoga Park, CA 91309-7922

Sandy Elam
EP33
NASA/MSFC
MSFC, AL 35812

David L. Ellis

M.S. 106-5

CWRU / NASA LeRc
21000 Brookpark Rd.
Cleveland, OH 44135-3191

Lisa Emery

4210

Martin Marietta

P.O. Box 10800

Old Gentilly Hwy

New Orleans, LA 70189

Thomas C. Evatt
MS IB15

Rockwell International, Rocketdyne Division

P.O. Box 7922
6633 Canoga Ave
Canoga Park, CA 91309-7922

Wayne C. Farley

Suite 202

Hercules, Inc.

7501 S. Memorial Pkwy
Huntsville, AL 35815

Jim Favenesi

MS4-3-42

Nichols Research Corporation
4040 S. Memorial Pkwy
Huntsville, AL 35815-1502
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P. S. Fielding

G-5-5

Reynolds Metals Co.
6603 W. Broad St.
Richmond, VA 23230

Tony Fiorucci

ED 23
NASA/MSFC
MSFC, AL 35812

Bruce Fleming

MMC-ET

Martin Marietta Manned Space Systems
P.O. Box 999

Titusville, FL 32781-0999

Bill Foster

EP 15
NASA/MSFC
MSFC, AL 35812

Thomas H. Fox
ED14
NASA/MSFC
MSFC, AL 35812

Bob Frankle

P.O. Box 3015

Failure Analysis Corp.
149 Commonwealth Dr.
Menlo Park, CA 94025

James V. French
P.O. Box 1900

Pratt & Whitney

188 Sparkman Dr.
Huntsville, AL 35807

Jeff Filliben

John Hopkins University

Chemical Propulsion Information Agency
10630 Little Patuxent Parkway

Suite 202

Columbia, MD 21044

Steve Fisher
IA06

Rockwell International, Rocketdyne Division

6633 Canoga Ave.
Canoga Park, CA 91304

Lawrence J. Foreman
EH24

NASA/MSFC
MSFC, AL 35812

Michael J. Foust

17 Research Bldg East
Pennsylvania State University
Bigler Rd.

University Park, PA 16802

James P. Frank

Honeywell, Inc.

1525 Perimeter Pkwy # 125
Huntsville, AL 35806

Ron J. Franz

SECA, Inc.

3313 Bob Wallace
Suite 202

Huntsville, AL 35805

Leslie G. Fritzemeier

IB33

Rockwell Aerospace

P.O. Box 7922

Canoga Park, CA 91309-7922



Cynthia Frost
PP02
NASA/MSFC
MSFC, AL 35812

Stephen W. Gaddis
ED 34
NASA/MSFC
MSFC, AL 35812

Fred S. Garcia

Rockwell International, Rocketdyne Division
555 Discover Drive, Suite 1

Huntsville, AL 35806

Ray Gaugler
NASA/LeRC
21000 Brookpark Rd.
Cleveland, OH 44135

Dr. Ray Gause

Science Applications International Corp.
6725 Odyssey Dr.

Huntsville, AL 35806

Howard Gibson
EH14

NASA/MSFC
Huntsville, AL 35812

Frederick Gluszek

Bldg. 4712

RmD115

Pratt & Whitney Aircraft
Marshall Space Flight Center
MSFC, AL 35812

Chris Fulton
LeRC/Analex

21000 Brookpark Rd.
Cleveland, OH 44135

Roberto Garcia
ED 32
NASA/MSFC
MSFC, AL 35812

Donald Gardner
9013

Sverdrup Technology, Inc.

1099 Avenue C
AEDC, TN 37389

Jim Gauntner
NASA/LeRC
21000 Brookpark Rd.
Cleveland, OH 44135

Steven Gentz
EH22
NASA/MSFC
MSFC, AL 35812

James E. Giuliani
SPTD-2

Ohio Aerospace Institute

21000 Brookpark Rd.
Cleveland, OH 44135

David G. Goggin

Sverdrup Technology, Inc.

620 Discovery Drive
Huntsville, AL 35806
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G. M. Goodwin

4508, 6096

Oak Ridge National Lab.
P. O. Box 2008

Oak Ridge, TN 37831

Sol Gorland
NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Robert H. Graham

Aluminum Company of America / ALCOA
Technical Center

100 Technical Dr

Alcoa Center, PA 15069-0001

Daniel A. Greisen

Bldg. 2019 Dept. 5271

Aerojet Propulsion Systems Plant
P.O. Box 13222

Sacramento, CA 95813

Jerry H. Griffin

Carnegie Mellon University
Dept. of Mechanical Engineering
Pittsburgh, PA 15213

Guy Gualtieri

704-40

Pratt & Whitney

P.O. Box 109600

West Palm Beach, FL 33410

T. H. Guo
NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Michael D. Goolsby

Aerospace Eng. Dept.

Auburn University

211 Aerospace Engineering Bldg.
Auburn University, AL 36849-5338

Benny Graham
EH 25
NASA/MSFC
MSFC, AL 35812

Wayne Gregg
ED27
NASA/MSFC
MSFC, AL 35812

Lisa W. Griffin
ED32
NASA/MSFC
MSFC,AL 35812

Klaus W. Gross
EP13
NASA/MSFC
MSFC, AL 35812

Jim Guiliani
LeRC/OAI

21000 Brookpark Rd.
Cleveland, OH 44135

Phillip Hall
EH14
NASA/MSFC
MSFC, AL 35812



I. Keith Hall

23-5360

General Dynamics Space Systems
P.O. Box 85990

San Diego, CA 92186-5990

John Harrington

P.O. Box 825

ALCOA

Bettendorf, Iowa 52722

Robert A. Harrison
EL42
NASA/MSFC
MSFC, AL 35812

Thomas Haykin
USB-HV-EN-SA
USBI

P.O. Box 1900
Huntsville. AL 35807

Jim Heflin
HV-EV-EA
31200
USBI Co.

6000-C Technology Dr. / P.O. Box 1900

Huntsville, AL 35807

Bob Hendricks
NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Susan L. Hessler

ITT Research Institute
Building 4618

MSFC. AL 35812

Houston M. Hammac
ED72

NASA/MSFC

Bldg. 4619

MSFC, AL 35812

Mary P. Harris
EB43
NASA/MSFC
MSFC, AL 35812

Roy Hartfield
Auburn University
211 Aerospace Engineering Bldg.

Auburn University, AL 36849-5116

John P. Heaman
ED 36
NASA/MSFC
MSFC, AL 35812

Joseph H. Helmstetter
Technical Analysis, Inc.
977 Exployer Blvd.
Huntsville, AL 35805

Tom Herbell
NASA/LeRC
21000 Brookpark Rd.
Cleveland, OH 44135

Homero Hidalog
ED 22
NASA/MSFC
MSFC, AL 35812
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Alan K. Hopkins

0172

University of Dayton Research Institute
300 College Park Avenue

Dayton, OH 45469-0172

Susan T. Hudson
ED 34
NASA/MSFC
MSFC, AL 35812

Nedra Hundley
EE31
NASA/MSFC
Bldg 4202
MSFC, AL 35812

Gary Hunter
NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Jerry E. Jackson
055-PA0S

Rockwell International, Rocketdyne Division

6633 Canoga Avenue
Canoga Park, CA 91309-7922

Kenneth A. James

Suite 109

OPCOA, Inc.

12881 Knott Street

Garden Grove, CA 92641-3925

Tim Jett

EH14
NASA/MSFC
MSFC, AL 35812

F. W. Huber

715-92

Pratt & Whitney

P.O. Box 109600-9600

West Palm Beach, FL 33410-9600

Uwe Hueter

PT51
NASA/MSFC
MSFC, AL 35812

Allen Hunt

14

The University of Tennessee Space Institute
B.H. Goethert Parkway

Tullahoma, TN 37388-8897

Monica A. Jacinto

IB33

Rockwell Aerospace

P.0. Box 7922

Canoga Park, CA 91309-7922

Robert K. Jacobs

ITT Research Institute
Building 4618

MSFC, AL 35812

Kumar Jata

WL/MLS

U.S. Air Force; WPAFB
2179 Twelth Street

Suite 1

WPAFB, OH 4543*-771*

Martin L. Johnson
EB 22
NASA/MSFC
MSFC, AL 35812



C. S. Jones

ED 14
NASA/MSFC
MSFC, AL 35812

Robert E. Jones

Sverdrup Technology, Inc.
620 Discovery Drive
Huntsville, AL 35806

John L. Jordan

Bldg. A 2108

Sverdrup Technology, Inc.
Stennis Space Center, MS 39529

Michael D. Karigan
ED54
NASA/MSFC
MSFC, AL 35812

George B. Keamns, Jr.
PD13

NASA/MSFC

Bldg. 4200

MSFC, AL 35812

Sura Kim

Sverdrup Technology, Inc.
620 Discovery Dr.
Huntsville, AL 35806

Mark Klem

SPTD-2
NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Steven D. Jones

Bldg. 4618

IIT Research Institute
259 Oakview Road
Hazel Green, AL 35750

Jen Jong

Suite 211

Al Signal Research, Inc.
904 Bob Wallace Ave
Huntsville, AL 35805

Sreeramesh Kalluri
49-7

NYMA, Inc.
NASA/LeRC

21000 Brookpark Rd
Cleveland, OH 44135

Dr. Gerald R. Karr
112EB

UAH

Dept. of Mech. Engr.
Huntsville, AL 35899

John E. Keba
IA32

Rocketdyne Division / Rockwell International

6633 Canoga Avenue
P.O. Box 7922
Canoga Park, CA 91309-7922

Dr. Cetin Kiris

T27B-1

MCAT Institute
NASA/ARC

Moffett Field, CA 94035

Paul Komater

70606

Pratt & Whitney

P.O. Box 109600

West Palm Beach, FL 33410-9600

Wil 0l s ek

il i

bt ]

[ R LTI R R TR TRE I |

YRR RIE

IR R A



Mark Krutyholowa
Suite 840

Ashurst Corporation
1380 Lawrence St.
Denver, CO 80204

Kevin Kurtley
LeRC/NYMA
21000 Brookpark Rd.
Cleveland, OH 44135

Dennis M. Lambert
Georgia Tech

32984 GA Tech Station
Atlanta, GA 30332

Mark E. (Buzz) Lanning

33B1

McDonnell Douglas Aerospace
689 Discovery Dr.

Huntsville, AL 35806

Michael H. Lee
EP 13
NASA/MSFC
MSFC, AL 35812

Anita Liang

SPTD-2
NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Larry Liou
NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Tony Kurkov
NASA/LeRC
21000 Brookpark Rd.
Cleveland, OH 44135

A. K. Kuruvilla

ITT Research Institute
Building 4618

MSFC, AL 35812

Timothy J. Langan

Martin Marietta Laboratories - Baltimore

1450 South Rolling Road
Baltimore, Maryland 21227

Jim LeBar

1313-SW

McDonnell Douglas

5301 Bolsa Ave

Huntington Beach, CA 92647

Eui W. Lee

Code 6063

Naval Air Warfare Center
Warmineter, PA 18974

Brenda L. Lindley-Anderson
EP24

NASA/MSFC

MSFC, AL 35812

John C. Lippold

Edison Welding Institute
1100 Kinnear Rd.
Columbus, OH 43212



J. W. Littles
DDO1
NASA/MSFC
MSFC, AL 35812

Jim Lobitz

IBO7

Rockwell International Corp. / Rocketdyne Div.
P.O. Box 7922

Canoga Park, CA 91309-7922

James Loelibach

MS 5-11
ICOMP/NASA/LeRC
21000 Brookspark Road
Cleveland, OH 44135

Carl Lorenzo
NASA/LeRC
21000 Brookpark Rd.
Cleveland, OH 44135

W. Barry Lunn

716-87

Pratt & Whitney - GEB

P.O. Box 109600

West Palm Beach, FL 33410-9600

George Madzsar
NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Matthew Marsh
EP 32
NASA/MSFC
MSFC, AL 35812

Baw-Lin Liu

ZA06

Rockwell International / Huntsville Operations
555 Discovery Drive

Huntsville, AL 35806

John Loboda

Bldg. 1100

Sverdrup Technology, Inc.
Stennis Space Center, MS 39529

Stacey Longton

E27

Rosemount Aerospace, Inc.
1256 Trapp Road

Eagan, MN 55121

Randy Lufriu
Bldg. 4712

Martin Marietta Manned Space Systems
P.O. Box 9008

Huntsville, AL 35812

William C. Ly
EB65
NASA/MSFC
MSFC, AL 35812

Tina W. Malone
EH24
NASA/MSFC
MSFC, AL 35812

Lisa C. Martin

77-1

NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135




Richard P. Martukanitz

The Pennsylvania State University
Applied Research Lab.

P.O. Box 30

State College, PA 16804

Russell Mattox
EB35
NASA/MSFC
MSFC, AL 35812

Robert W. McAmis

Amold Engineering Development Center
935 Avenue C

Amold AFB, TN 37389-9800

R. Craig McClung

Southwest Research Institute
P.O. Drawer 28510

San Antonio, TX 78228-0510

Helen McConnaughey
EP 01

NASA/MSFC

MSFC, AL 35812

Eric R. McFarland

5-11

NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135-3191

Preston B. McGill
EH 23
NASA/MSFC
MSFC, AL 35812

David Marty

SRS Technologies
500 Discovery Dr
Huntsville, AL 35806

Bill Maul
LeRC/NYMA

21000 Brookpark Rd.
Cleveland, OH 44135

Mark McCall

EB 72
NASA/MSFC
MSFC, AL 35812

Paul McConnaughey
ED32

NASA/MSFC
MSFC, AL 35812

David McDaniels
ED 34
NASA/MSFC
MSFC, AL 35812

Mike McGaw
NASA/LeRC
21000 Brookpark Rd.
Cleveland, OH 44135

Bryan McPherson
EH23

MSFC

MSFC, AL 35812



Patrick S. McRight
EP 23
NASA/MSFC
MSFC, AL 35812

Jay A. Medley
EHS53
NASA/MSFC
MSFC, AL 35812

Carolyn Mercer

77-1

NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Mike Meyer
NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

John L. Mihelich

Commonwealth Aluminum Technologies
1200 Meidinger Tower

Louisville, KY 40202

K. K. Mims

ED 22
NASA/MSFC
MSFC, AL 35812

Jody L. Minor
ED34
NASA/MSFC
MSFC, AL 35812

Paul McWhorter

1080

Sandia National Laboratories
P. O. Box 5800

Albuquerque, NM 87185-1080

Dan P. Mellen
ED25
NASA/MSFC
MSFC, AL 35812

Charles L. Merkle

The Pennsylvania State Univ.
104 Research Building East
University, PA 16802

Claudia Meyer
LeRC/NYMA

21000 Brookpark Rd.
Cleveland, OH 44135

Sam Miller

1080

Sandia National Laboratories
P. O. Box 5800

Albuquerque, NM 87185-1080

Dr. James B. Min
ED27
NASA/MSFC
MSFC, Al 35812

Ray Miryekta

A3-243/45-2

McDonnell Douglas Aerospace
5301 Bolsa Ave.

Huntington Beach, CA 92647-2099
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Bobby T. Money
EB 22
NASA/MSFC
MSFC, AL 35812

James Moore

SRS Technologies
500 Discovery Dr
Huntsville, AL 35806

Gerald L. Morrison

MS 3123

Texas A&M University
Mechanical Engineering Dept.
College Station, TX 77843

James Moses

PR 21
NASA/MSFC
MSFC, AL 35812

D. Murthy
LeRC/NYMA

21000 Brookpark Rd.
Cleveland, OH 44135

Shelia K. Nash-Stevenson
EB 22

NASA/MSFC

MSFC, AL 35812

Tom Nesman

ED 33
NASA/MSFC
MSFC, AL 35812

Lewis E. Moore
EH 14
NASA/MSFC
MSFC, AL 35812

M. Morel
LeRC/NYMA

21000 Brookpark Rd.
Cleveland, OH 44135

Mariow Moser

Bigler Road

Pennsylvania State University
135 Research Bldg. East
University Park, PA 16802

Richard L. Moyers

9013

Sverdrup Technology, Inc.
Bldg. 1099 Avenue C

Arnold AFB, TN 37389-9013

Jeffrey L. Musgrave
77-1

NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Mary Nehls
EH44

NASA/MSFC
MSFC, AL 35812

Bob Neuschaefer
CQ30
NASA/MSFC
MSFC, AL 35812



John M. Newman

Aluminum Company of America / ALCOA
Technical Center

100 Technical Drive

Alcoa Center, PA 15069-0001

Bill Nieberding

77-1

NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Nancy D. O'Brien

P.O. Box 61

/S Center

University of Tennessee Space Institute
B.H. Goethert Pkwy

Tullahoma, TN 37388-8897

Lawrence G. Oberle
77-1

NASA/LeRC

21000 Brookpark Rd.
Cleveland, OH 44135

Rene Ortega
ED27
NASA/MSFC
MSFC, AL 35812

Dr. Alan B. Palazzolo

MS 3123

Texas A & M Univ.

Mechanical Engineering
College Station, TX 77843-3123

Hagop V. Panossian

AC71

Rockwell International, Rocketdyne Division
6633 Canoga Avenue

Canoga Park, CA 91309

Toan Nguyen

Panametrics, Inc.

221 Crescent Street
Waltham, MA 02154-3497

Arnie Norman

EB 56

Rockwell International / Rocketdyne Div.
P.O. Box 7922

Canoga Park, CA 91309-7922
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